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FIVE NEW AND TESTED TEACHING AIDS 
FOR ENGINEERING DRAWING 


BY CARL L. SVENSEN AND WILLIAM E. STREET 


FOR USE WITH ANY TEXT OR NO TEXT 


DRAFTING PROBLEM LAYOUTS 


2ERLES .D 


Work sheets covering Vertical and Inclined Lettering, Sketching, Use 
of Instruments, Engineering Geometry, sGales. Orthographic Projection, 
Revolution, Auxiliary Projection, Sections, Isometric, Oblique, Dim- 
ensioning, Developments, Intersections, Screw Threads and Bolts, Per- 


Spective, and Working Drawings for a Complete Course. 
95 Work Sheets, 83" x 11" 


$3.50 


DRAFTING PROBLEM LAYOUTS 


Work sheets covering Sketching, Use of Instruments, 
metry, Sclaes, Orthographic Projection, Revolution, 
tion, Sectional Views, Dimensioning, Screw Threads and Bolts, Isomet- 
ric, Oblique, Perspective, Developments, Intersections, Working Draw- 


ings. SERIES C and LETTERING EXERCISES cover a Complete Course. 
69 Work Sheets, 85" x 11" 


Engineering Geo- 
Auxiliary Projec- 


EXERCISES 


A DIRECT METHOD -- NEW AND INTERESTING 


Vertical and Inclined Lettering with eight sheets of extra problems. 
LETTERING EXERCISES AND SERIES C cover a Complete Course. 


20 Work Sheets 85" x 11” $1.00 


VERTICAL LETTERING EXERCISES 


Vertical Lettering with instructions 
6 Work Sheets, 83" x 11" 


$0.50 


INCLINED LETTERING EXERCISES 


Inclined Lettering with instructions 
6 Work Sheets, 85" x 11" 


$0.50 


WRITE FOR EXAMINATION COPY OR ORDER FROM 
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Textbooks, manuals and problem books in Engineering Graphics 


ARCHITECTURAL DRAFTING 


By Herbert F. Bellis, Mondell Institute, New York; 
and Walter A. Schmidt, Fischer-Malik, Inc. and 
Long Island Agricultural and Technical Institute, 
New York. Ready in February, 1961. 


INTRODUCTORY GRAPHICS 


By J. Norman Arnold, Purdue University. 543 
pages, $7.75. Instructor’s manual available at $1.00. 


A MANUAL OF ENGINEERING DRAWING 
FOR STUDENTS AND DRAFTSMEN, 


New Ninth Edition 


By Thomas E. French; and Charles J. Vierck, Ohio 
State University. 744 pages, $8.50. 


FUNDAMENTALS OF ENGINEERING 


DRAWING 


By Thomas E. French; and Charles J. Vierck, Ohio 
State University. 552 pages, $7.50. 


GRAPHIC SCIENCE: Engineering Drawing, 
Descriptive Geometry, Graphical Solutions 


By Thomas E. French; and Charles J. Vierck, Ohio 
State University. 760 pages, $8.50. 


ENGINEERING DRAWING PROBLEMS 


By Charles J. Vierck and Richard Hang, Ohio State 
University. Designed to accompany the French- 
Vierck text. 109 sheets, $5.25. 


ENGINEERING DRAWING PROBLEMS, 


Series | 


By Hiram E. Grant, Washington University. 60 
drawing sheets plus a 32 page instruction booklet. 
Keyed to principal texts in the field. $4.75. 


PROBLEMS IN ENGINEERING 


DRAWING, Series V 


By A. S. Levens, University of California; and A. E. 
Edstrom, City College of San Francisco. 234 pages, 
$5.50. Keyed to principal texts in the field. 


ELECTRICAL ENGINEERING PROBLEMS 


By Everard M. Williams and Frederick J. Young, 
Carnegie Institute of Technology. McGraw-Hill Se- 
ries in Electrical and Electronic Engineering. 320: 


pages, $7.75. 


ALTERNATE PROBLEM LAYOUTS 


By B. Leighton Wellman, Worcester Polytechnic 
Institute. An additional: problems text to accom- 
pany the author’s TECHNICAL DESCRIPTIVE 
GEOMETRY. 110 sheets, $3.95. 


FUNDAMENTAL ENGINEERING 
DRAWING PROBLEMS 


By Charles J. Vierck and Richard Hang, Ohio State 
University. Designed to accompany the French- 
Vierck text. 78 sheets, $4.25. 


PROBLEMS IN GRAPHICAL ANALYSIS 
By Percy H. Hill, Tufts University. 162 pages, $5.50. 
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LITTLE PRICE $71.00  ‘ubiect to regular 


educational discounts) 


The VEMCO “3300” Drafter with 20” Arms 
has all the balance, precision, stability, 
maneuverability of drafting machines 
selling for twice as much, plus 
VEMCO quality and dependability. 
Simple, automatic indexing in 15° 
intervals. Wide variety of VEMCO 9”, 
12” and 18” Scales available, or use 
your own scales having standard 
chuck plates. For further details 
write for free Catalog DM4. 


V. & E. MANUFACTURING CO. 
| 766 So. Fair Oaks Avenue 
i Pasadena, California 
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an explanation of theory and method 
illuminated by meaningful and 


continuous projects 


of 
E ngineering 


raphics 
By MYRON G. MOCHEL, Clarkson College of Technology 


FUNDAMENTALS OF ENGINEERING GRAPHICS offers 
a comprehensive basic course for engineering and 
science students. It illustrates methods for solving 
problems and presenting significant information 
graphically, based upon principles of mathematics 
and orthographic projection. Text material is ar- 
ranged in its order of usefulness and in coordina- 
tion with the concurrent courses of mathematics and 
physics. 


Part |, GRAPHICAL DEVICES offers graphical meth- 
ods for presenting data and for making measurements 
and calculations. 


Part Il, SPATIAL ANALYSIS AND SYNTHESIS deals 
with the relationship of points, lines and planes in 
space. 


Part Ill, COMMUNICATION OF IDEAS considers 
graphical methods for communicating three-dimen- 
sional information. 


Part IV, GRAPHICAL SOLUTION OF MATHEMAT- 
ICAL PROBLEMS considers mathematical problems 
most readily solvable by graphical means. 

All factors involved in making drawings are 
presented to the reader. 


1960 379 pp. Text price: $8.50 


PRENTICE-HALL, INC., ENGLEWOOD CLIFFS, NEW JERSEY 


To receive approval copies, write: Box 903, Dept. JEG 


See Product Engineering 
November 21, 1960, pp. 104-107 
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for Engineering Drawing and Descriptive Geometry by 


R. P. Hoelscher, Clifford Springer and other senior members of the Department 
of General Engineering, University of Ilinois. We are proud that 


145 Colleges and Universities 


are now using Hoelscher, Springer etal material 


a PROBLEMS IN ENGINEERING DRAWING 
A O Series A Series C 

K Series B Series D 


Price $3 


B PROBLEMS IN ENGINEERING GEOMETRY 
O e 
7A Oo Series No. 1 Series No. 3 
K Series No. 2 Series No. 4 
S Price $2.75 


QUIZ AND STUDY MATERIAL. 
used with the Hoelscher and Springer textbook 


Price $1.25 


AOOW 


14 TIME SAVING 35MM FILMSTRIPS 
for Our Workbooks in Engineering Geometry 


(see our full page advertisement on another page 
in this issue.) 


You Are Invited To Join Our Growing List of Adoptions 


mn 


DETAILED SOLUTIONS 


for our Drawing and Geometry Workbooks furnished upon adoption 


STIPES PUBLISHING COMPANY 


10-12 CHESTER STREET CHAMPAIGN, ILLINOIS 


PILOT’S 
MANUAL 


fora 


SPACE 
SHIP 


(will you be the technical 
//lustrator who prepares it?) 


Right now skilled technical illus- 
trators are preparing the thou- 
sands of manuals and visual aids 
so necessary for assembling highly 
complex missiles and supersonic 
jets. 

Soon they will be called upon to 
prepare the first pilot’s manual for 
space ships. Sound like an exciting 
problem? Itis... but only for those 
with the special training to solveit! 


New 1-Vol. Technical Illustration Course 
Points the Way to a Rewarding Career! 
Here is all the preparation you 
need to open the door to the excit- 
ing world of technical illustration. 
It’s TECHNICAL ILLUSTRATION the 
authoritative ‘how to’ written by 
Anthony D. Pyeatt, Publications 
Engineer of the Nike Systems Proj- 
ect Office at Douglas Aircraft. 


TECHNICAL ILLUSTRATION takes 

you step by step in easy-to-under- 
stand language 

through various 
stages of technical 
drawing. 
TECHNICAL ILLUSTRATION, 
paper bound, 125 
illustration - packed 

pages. $5.00 Postpaid. 


Get your copy of Technical 
Illustration today. At your be 
dealer or direct from : 


HIGGINS tnx co. 1c. 


271 Ninth St., Brooklyn 15, N. Y. 
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INSTRUCTORS SOLE TIONS 


Practical 
: DESCRIPTIVE GEOMETRY 
Problems 


by 


DESCRIPTIVE GEOMETRY 


Series 


by 
MIRAM GRANT 


Practical 


DESCRIPTIVE GEOMETRY 
Problems with ANSWER BOOKLET for Staff 


® new practical applications of de- 


scriptive geometry 


e 183 practical problems with student 


appeal 


® for easier problem solution, two 


page sizes: 9x12 and 12x18 


® copies of author's quizzes sent to 


schools 


Send for your copy today... 
HIRAM E. GRANT 


Department of Engineering Drawing 
Washington University 
St. Louis 5, Missouri 


by HIRAM E. GRANT 


Washington University, St. Louis, Mo. 


This new set of 289 printed problems in descriptive geometry, with 


accompanying text and instructor's answer booklet, offers a wide 


selection. 


A variety of courses may be designed from this problems book 


designed both to create student interest and to enrich your course. 


The book features new practical applications of descriptive 
geometry with complete coverage of fundamentals. In addition to 
partially laid out problems which enable students to solve twice as 
many, PRACTICAL DESCRIPTIVE GEOMETRY PROBLEMS includes a 
number of problems to be set up completely by the student. With 
this set of printed problems, you may use the regular edition of 


the author's PRACTICAL DESCRIPTIVE GEOMETRY. 
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MID-WINTER 


The Mid-Winter Meeting of the Division of Hngineer- 
ing Graphics will be January 18-20, 1961, at the 
University of Wichita, Wichita, Kansas. Contact 
Arthur C. Risser for further information. 


LETTER FROM THE CHAIRMAN 


The Summer School that the Division had expected 
to conduct at the University of Kentucky Annual 
Meeting, June, 1961, has been postponed, The 
Executive Committee felt that for geogravhical 
reasons it would be more productive to run the 
summer school in Colorado about the time of the 
Annual Meeting in 1962. 

Many suggestions have been received that 
should make our summer school interesting and 
useful. These are critical times for engineering 
graphics and surely there are many members of our 
division who have good ideas and hopes that they 
are silently cherishing. If you have any ideas 
wnich you feel deserve a trial, please write to 
me or to &, M. Griswold, Vice-Chairman, and tell 
us what you would propose. To arrange a good pro- 
gram, we need your help in the form of suggested 
speakers, topics, themes, and arrangements. 

Irwin Wladaver, Chairman 


REPORE 


We commend to your study the "Interim Report of 
the Committee on Engineering Design" by the 
School of Engineering, Massachusetts Institute 
of Technology, November 3, 1959. 


MANUAL SKILLS IN TH# PROFESSIONAL CURRICULUM 


Should manual skills be emphasized in the education 
and practice of a professional man? The 1955 
Evaluation of Engineering Education declared that 
"skill alone does not justify the inclusion of a 
course in an engineering curriculum," Can this 
criterion be applied to the medical profession 

as well? The following types of education for 

the medical profession (hypothetical) may be anal- 
ogous to the existing types of engineering education. 


Doctor X attended a "first-class" medical school 
where science, not skill, was emvhasized. ie had 
observed several operations, gaining a general idea 
as to how cutting was done. In one short course 

he was allowed to do a little practicing of minor 
operations on a simplified, model body. He was 
somewhat prepared to give quick, sketchy instructions 
--"freehand" ideas--to technicians who would perform 
tne actual operations, He was convinced that such 
routine, unsavory work involving manual skills was 
beneath his dignity, not creative, and unsuited 

to his superior intellect. 


Doctor Y went to an old-fashioned "second-class" 
school where he learned to do his own operating. 
de developed the dexterity of his hands in all 
the manipulations and use of instruments required. 
de could make cuts and tie knots beautifully. de 
learned all about the "hardware" which made the 
body function, Admiring technicians helped him 
as he performed many, complex operations with his 
own hands. de did his own precision work, and ne 
usually succeeded, that is, the patient recovered, 
He became a professional man with scientific 
knowledge, and with highly developed manual skills. 
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GRAPHIC SCIENCZ - A NEW AND CHALLENGING FRONTIER 


By A. 5S. Levens 


Throughout history, engineering curricula have 
changed to keep pace witn the growth of technology. 
Research, development and design nave brought about 
the need for more science oriented curricula in 
engineering. Greater emphasis is placed upon mathe- 
matics, physics, chemistry, and engineering sciences 
and less on the "art of engineering", much less, if 
not the virtual elimination, on descriptive courses 
such as surveying, shop work, and drafting. 

Let us look back for a moment before we con- 
sider the role of granhics in engineering and 

During the first half of the 19th Century, the 
U. S. Military Academy established the beginnings 
of an engineering curriculum in 1802. Before the 
passage of the Morrill Act in 1862 helping to 
establish agricultural and mechanical colleges, 
very few schools offered courses in engineering. 

Historically, drawing and descriptive geometry 
have been recognized as very important in the 
education of an engineer. It is hard to believe 
that in 1849 Rennselaer Polytechnic Institute, for 
example, included four courses in drawing and 
descriotive geometry during the three-year curri- 
culum, and that Massachusetts Institute of Tech- 
nology in 1865 gave two courses in drawing and two 
in descriptive geometry. As needs have increased 
for more science in engineering, devastating 
encroachments have been made on the time allocated 
to the teaching of drawing and descriptive geometry. 
Despite the evidence collected through various 
industrial surveys made by the Drawing Division 
(now Engineering Graphics Division) of A. S. E, E, 
in support of a minimum of 6 units of engineering 
drawing and descriptive geometry, the reduction of 
time for these courses is still being coerced. 

We have presented valid argument for a 
reasonable share of graphics in engineering educa- 
tion. We have demonstrated the significant contri- 
butions that engineering graphics has made to 
design, production and development of industry. We 
nave cited the work of Monge. We know that the 
basic principles of orthogonal projection, fully 
understood and employed, have contributed to 
replacing those empirical methods which have been 
confusing, incoherent, and wasteful. 

Perhaps we have not adapted to changes in 
engineering curricula since World War II. The 
report of the Committee on Evaluation of Engineering 
Hducation, 1955, seemed to give little consideration 
to graphics. It appeared that the entire field of 
graphics had been jettisoned. Actually, the report 
states that "graphical expression is both a fom of 
communication and a means for analysis and synthe- 
sis. The extent to which it is successful for 
these purposes is a measure of its professional 
usefulness. Its value as a skill alone does not 
justify its inclusion in a curriculum. The emphasig 
should be on spatial visualization, experience in 
creative thinking, and the ability to convey ideas, 
especially by freenand sketching, which is the 


normal mode of expression in the initial stages 


of creative work. Though the engineer may only 
supervise the preparation of the drawings required 
to execute his designs, he can hardly be expected 
to do this effectively unless he nimself is thor- 
oughly familiar with graohical communication." 

Personally, I have aad no quarrel with this 
statement, except for the omission of graphical 
methods of computation, nor witn the strong empna- 
sis placed on the basic sciences, the engineering 
sciences, and the need for studies in humanities 
and social sciences. I have felt strongly, however, 
about the inclusion of grapnics in the category 
of "non-departmental engineering courses" (whatever 
that implies) and the failure to recognize gravhics 
as an important science in engineering. I believe 
that the lack of recognition of the importance of 
engineering graphics was due, in part, to the 
recollection by members of the committee of the 
dull and uninteresting drawing and descriptive 
geometry courses they had some 25 years ago when 
over-emphasis was placed upon lettering, line work, 
inking, etc. It may well be that the antipathy 
toward graphics courses today reflects that same 
feeling on the part of some of our colleagues. 

Most of them are not aware of the changes that 

have taken place in recent years. Members of 
engineering and science faculties would be startled 
to discover that modern courses in engineering 
graphics have no time for such topics as pencil 
sharpening, lettering, line work, use of drawing 
instruments, geometric constructions, and inking, 
that less emphasis is placed upon sectioning, 
fasteners, detail and:assembly drawings, and that 
much more attention is paid to the importance of 
the fundamental principles of orthogonal projection, 
analysis and synthesis, freehand sketching, and to 
introductory phases of graphical mathematics, 
including empirical equations, functional scales, 
graphical calculus and elements of nomography. 

Basic courses in engineering graphics could 
definitely include these areas. dowever, many 
schools continue the traditional courses in drawing 
and descriptive geometry, which I consider unfortu- 
nate. 

For several years, we have listened to argument 
that the topics mentioned above cannot be introducec 
because the college entrant has had no previous 
drawing instruction, and therefore instruction must 
begin at a fundamental level with lettering, line 
work, use of instruments, etc. For those students 
entering the college of engineering without high 
school or other credit in drawing, the engineering 
school can offer a non-credit course in pre-enginee! 
ing drawing, or a two-weeks program in pre-engineer: 
ing drawing just prior to the opening of the school 
year. We have found the latter program to work qui 
well, using ten five-hour periods, developing the 
fundamental processes and manual skills. However, 
the nigh school should do this pre-engineering 
drawing job. 
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Graphics develops perception, visualization, 
power to think through, analyze and solve three- 
dimensional problems in engineering and science, 
the spirit of engineering, punctuality, resource- 
fulness, initiative, orderliness, and the ability td 
work with others, Graphics is an essential part of 
professional engineering. It is not enough to point 
out these values of graphics to the engineering 
Student; it is essential to demonstrate the value 
of engineering graphics to both our students and to 
Our colleagues, not only in design, but also in the 
fields of research and development. At the very 
outset of our basic courses in graphics, we can 
stimulate the students' interest by pointing out 
(a) the variety of three-dimensional problems that 
arise in engineering which require for solution 
a thorough knowledge of orthogonal projection, 
analysis and synthesis, and (b) the need for know- 
ledge, not only of the principles of projection, 
but of the principles of graphical mathematics in 
design and research. 

We should point out that there may be several 
solutions to an engineering problem, once the 
problem and its parameters have been identified, 
and that the challenges of the future in engineering 
and science will demand not only a good background 
in mathematics, physics, chemistry, and graphics, 
but also an appreciation of the social significance 
of engineering work. It is our opportunity to 
counsel engineering students, defining engineering, 
science, the relationship of the engineer to the 
technician and to the scientist, and the dynamic 
areas for both engineers and scientists; and we 
should point out that physics is not engineering. 

When a new principle of vhysics is found - 
that is science. When new principles are employed 
in designing and firing a rocket - that is engi- 
neering. 

There is great need for effective communication 
between engineering and science because of the short 
gap that occurs between discovery by the scientist 
and implementation by the engineer. There must be 
areas of common knowledge to both engineer and 
scientist. Majors in physics and chemistry could 
greatly enhance their effectiveness through a 
working knowledge of modern engineering graphics. 
Here lies an opportunity for graphics departments 
to work more closely with groups in related 
disciplines. 

Members of engineering graphics faculties must 
work with colleagues in engineering, physics, 
chemistry, mathematics, biology, agriculture, and 
other fields. Can we expect our colleagues in 
engineering education to take advantage of the 
knowledge and experience the student has acquired in 
graphics if these colleagues have not been aided in 
their work and research by graphics, and if they aré 
not aware of the significant changes in graphics 


which have been made in recent years? 
We should encourage our colleagues who teach 


such courses as mechanics, strength of materials, 
thermodynamics, design, etc. to participate in the 
the teaching of graphics, and those of us in 
graphics should teach other subjects as well. 

At the University of California at Berkeley, 


we have had some success in this connection. 


We have men from the fields of industrial engineering, 
internal combustion engines, thermodynamics, 
electrical engineering, and mechanics varticinate 
in the teaching of graphics courses. 

In our mechanics and design division, nearly 
all members of the staff teach graphics courses. 

As a consequence, the integration of gravhics 
with mechanics and machine design is greatly 
enhanced, 

In this manner, the basic gravhics courses 
are more effectively integrated with all fields 
of engineering, and more importantly, botn faculty 
members and students are better prepared for the 
effective use of all phases of graphics whenever 
appropriate. 

Working with a major aircraft company, I 
discovered that many engineering graduates could 
not effectively use the fundamentals of orthogonal 
projection to analyze and solve three-dimensional 
problems arising in aircraft design. when I 
inquired about their difficulty, I was informed 
that after they had completed their college courses 
in graphics they had been given practically no 
opportunity in the junior and senior years to avply 
their knowledge and experience to the analysis and 
solution of space problems because few, if any, 
had been presented. I found, for example, that 
many of tnese graduates failed to recognize that 
the same analysis was employed in solving a problem 
that dealt with the determination of the distance 
between two skew cables and another problem, 
seemingly different, the determination of the 
angle between two plates. 

Similar problems arise in structural design, 
in transmission systems, and in frame works of 
various types. The few fundamentals of orthogonal 
projection can be applied to the analysis of many 
space problems that arise in both engineering and 
science. It is essential that our curricula and 
our faculty members provide many opportunities 
for effective carry-over in the use of these 
princinles and in the use of graphical mathematics 
if our students are to be properly prepared to 
make the fullest use of their knowledge and ex- 
perience. 

We should seize upon every opportunity to work 
with colleagues who are active in research, We 
should be available, whenever avpropriate, to 
render service both to graduate students and to 
industry. 

For example, one of our professors in electri- 
cal engineering was interested in the application 
of graphical calculus to the solution of a problem 
taat arose in the field of micro-wave optics. 

This problem concerned the determination of the 
directional radiation characteristics of a micro- 
wave antenna system, This was accomplished by 
measuring the amplitude and phase of the eléctric 
field across a straight aperture in the near-zone 

of the antenna system. From these measurements 

the far-zone field was calculated. Graphical 
differentiation was employed in the solution because 
an algebraic solution was much too cumbersome, 

if at all possible. 

In another case, a member of the industrial 
engineering staff wanted to know how to employ 
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eravhical differentiation in connection with prob- 
lems in engineering economy. One problem dealt 
with the determination of the number of articles 
per unit time that could be produced to yield maxi- 
mum profit. Another problem was concerned with the 
relationship between costs and benefits. 

In two other cases, assistance was given in 
the design of nomograms, one that dealt with "Per- 
formance of Vertical Single Stage Ammonia Compres- 
sors," and the other with the "Determination of 
Fixed, Operation and Maintenance Costs of Nefuse 
Collection," 

A few years ago, a request for assistance was 
received from a University of Texas graduate 
student in the field of Zoology. He was in need of 
a nomogram that could be used in solving an equation 
in connection witn a technique used in Cytology to 
measure the amount of light passing through a sym- 
metrically shaped nucleus of a cell. The technique 
is called Cytophotometry. Cells are stained with a 
dye which reacts chemically with a cell constituent. 
The dye complex is localized in the nucleus, and by 
measuring the amount of light absorbed by the dye 
complex and the projected area of the nucleus in 
tne microscope system, one can calculate the relé- 
tive amount of absorbing substance present. 
Hepeated calculetions were greatly facilitated by 
the use of a nomogram. 

Over a veriod of years, we have worked closely 
with a team - engineers, doctors, anthropologists, 
and psychologists - on research in the field of 
prosthetic devices, specifically in the improvement 
of artificial limbs. More recently, we have had a 
fruitful experience in applying graphical methods 
to the solution of problems that arose in the fields 
of ballistics and food technology. 

Our research in nomography has led to the 
development of a nomographic method for testing the 
validity of experimental data. 

The application of graphical methods to the 
solution of problems that arose in the above men- 
tioned fields is more fully discussed in other 
literature. 

There are, in addition, opportunities for 
service to industry and to governmental agencies. 

In two cases, my experience dealt with engi- 
neering and scientific personnel associated with 
research, development, and design work carried on in 
governmental agencies. A need was felt for working 
knowledge of nomography and graphical calculus. 

To help meet this need, a two-weeks short course 
was given. This course was attended by some 35 
selected persons who were released from regular 
duties to participate in this class for five hours 
daily. Two hours were devoted to lectures and 
demonstrations, and three hours to supervised com- 
putation periods. The class consisted of graduates 
from engineering, physics, chemistry, and mathema- 
tics. I still recall the comments of a mathematics 
major, "I never realized what I had missed in both 
my undergraduate and graduate work until I had this 
experience in the use of graphical methods. I now 
appreciate the value and usefulness of nomography 
and graphical methods of computation. In many 
instances an algebraic solution is at best cumber- 
some. Not knowing the power of graphical methods of 


computation is a severe handicap." 


Through contact with research activities, we 
can enrich the content of our basic courses in 
engineering graphics and further the progress of 
our students. The future challenges to engineering 
and science imply challenge to our educational 
program, to the need for more effective teaching, 
and to improved curricula. 

We must help educate men who can cope with 
technological problems that will arise in new 
fields, men who thoroughly understand basic prin- 
civles, men who are capable of a high degree of 
"imagineering." This is so vital that our position 
as leaders both in a free society and in technology 
may well be at stake. Good education in graphics 
can contribute significantly to the development of 
the engineer of the future. 

To provide for such training, it is imperative 
that: (1) We continue to do a good job in the 
basic graphics courses; we revitalize course 
material. Skills such as pencil-sharpening, 
lettering, simple geometric constructions, etc. 
should be prerequisite to a college level course. 
Course content should strengthen the student's 
grasp of basic principles without sacrificing 
attainment of reasonable proficiency in technique 
Duplicate details should not be repeated. With 
judicious use of freehand sketching, elimination 
of non-essentials and simplification of delineation 
actual drawing time may be reduced. Such time- 
saving measures counled with pre-engineering 
drawing preparation provide time for introductory 
phases of graphical calculus, nomography, and 
graphical methods of computation in our basic 
courses. (2) We should participate in research 
projects. Here may be found excellent opportunitie 
to demonstrate the effective use of graphical 
methods, As a result, classwork can be enlivened 
by citing cases where graphic science proves 
invaluable. (3) We should make every effort to 
work closely with our colleagues who teach other 
courses, such as mathematics, mechanics, strength 
of materials, design, etc. We can correlate 
graphic science with the work in these fields. 

Tnis is very important in order to provide for 
continuous use of graphics throughout the engi- 
neering program. (lh) Some schools should offer 
advanced graphics courses - at the senior and 
graduate level. The fields of nomography and 
graphical computations, including the solution 

of differential equations, afford many opportuni- 
ties for advanced work. (5) We need to work more 
closely with high schools, technical institutes, 
and junior colleges, We should strongly support 
the high schools in their quest for an adequate 
number of highly qualified counselors. We must 
work with high school téachers of drawing, science, 
mathematics, and the social sciences in re-examin- 
ing subject matter content. The early identifica- 
tion of youngsters who are capable of undertaking 
college work in engineering and science is of 
vital importance, Guiding such students to study 
engineering and science can be quite effective 
through the joint efforts of secondary and higher- 
education teachers, Through such efforts, we can 
also discover those who can and should undertake 
the study of technicians programs. Our need for 
highly qualified technicians is tremendous. 
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As to preparation for more effective teaching | education can contribute much to the realization 
in engineering graphics, I believe that the Suggest-| of such a society through our teaching and researcn 
ions made previously point in the right direction. activities. Our teaching is of paramount importance. 
We must continue our studies and our scholarly acti-| It must be of the highest quality. As teachers 
vities. We must take advantage of the opportunities | of engineering graphics, our usefulness in engi- 
to enhance our knowledge and teaching through confer4 neering and science communication, in engineering 
ences, seminars, summer institutes, research and computation, in engineering analysis, synthesis, 
industrial experience. and research need never be challenged if we have 

We are on the threshold of an exciting frontier] the will and the courage to face up to the demands 
in engineering and science, rich in the opportunity | of an exciting, rapidly exoanding engineering and 
to help in the building of an enduring peaceful science era. 
world-wide society. We in engineering and science 


DISTINGUISHED SiRVICH AWARD 


To the Members of the ngineering Graphics Division: 


The Special Awards Committee solicits your nomination for the Distinguished 
Service Award for 1961. The committee, composed of the three immediate past 
chairmen of the Division, determines the recipient of the award at the mid-winter 
meeting of the Division. Therefore, it will be necessary to mail your nomination 
not later than January 3, 1961. 


To be eligible for the award, a candidate must have made clearly discernable 
contributions to teaching the art and science of graphics; contributed to the 
literature in his field; and rendered a distinct service to the Division. 

Kindly refer to page 27 of the May, 1952 issue of the Journal of “ngineering 
Drawing for a full statement of the requirements for the Distinguished Service 
Award. Also refer to a copy of the Consitution and By-laws of the Division 

as amended June, 1959. 


The Distinguished Service Award has been given to the following: 


1950 - Frederick G, Higbee 1955 - Justus Rising 

1951 - Frederick E, Giesecke 1956 - Ralph S. Paffenbarger 
1952 - George J. dood 1957 - Frank deacock 

1953 - Carl L. Svensen 1958 - H. Cecil Spencer 
195) - Randolpn P. doelscher 1959 - C, Elmer Rowe 


1960 - Clifford H. Springer 


Please send your nominations to the chairman of the committee singly or 
in groups. Your prompt cooperation will be greatly appreciated. 


W. J, Luzadder, Chairman 
din 
Albert Jorgensen 
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DISTINGUISHED SERVICE AWARD 


FOR 1960 


CLIFFORD HARRY SPRINGSR, the recipient of the 
Distinguished Service Award, is a graduate of the 


Ohio State University and the University of Dllinois] 


de has a bachelor's degree in civil engineering and 
a master's degree in theoretical and applied 
mechanics, and in addition has a professional 
degree in civil engineering. He is now a college 
teacher with thirty-six years of service. 

A distinguished teacher, author, professional 
engineer, and consultant in the field of engineering 
graphics, Professor Springer began his engineering 
career in 1917 with the Pennsylvania Railroad. dis 
career was interruvted by three years of military 
service as a Second Lieutenant and Captain in the 
U. S. Army tngineers Corps. 

Upon return to civilian life, Professor 
Springer worked for the St. Louis County Minnesota 
Highway Department until he joined the faculty of 
the University of Illinois in 192) as an instructor, 
and since advanced to his present rank as professor 
in the Department of General #ngineering. 


The wide use of the many books Professor 
Springer has contributed to as co-author is 
evidence of their professional quality. de nas 
written extensively in the graphics field and 
served the Engineering Graonics Division in 
many capacities, including the offices of 
secretary and chairman, Professor Springer 
is a member of ASCE, SAE, and ASME, de is now 
chairman of the American Standards Association 
committee on drafting standards. iis partici- 
pation and chairmanship of imvortant committees 
of the ASA have had profound influence on our 
present day drawing standards. 

As a teacher, counselor, and vrofessional 
engineer, Professor Springer is held in high 
esteem by his students, colleagues, and friends. 
He is admired for his competence, sincerity, 
humility, graciousness, and devotion to the 
profession of Engineering Graphics. 


DIVISION OF ENGINEERING GRAPHICS 


OF THE 


AMERICAN 


FOR 


ENGINEERING EDUCATION 


RESOLVED: 


THAT, WITH THE PRESENTATION OF THIS AWARD, THE ENGINEERING GRAPHICS 
DIVISION OF THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION BY THIS 
TOKEN ACKNOWLEDGES THE MANY DISTINGUISHED SERVICES RENDERED BY 


CLIFFORD H. SPRINGER 


THROUGH THE YEARS 1927-1960 


THE SOCIETY EXPRESSES ITS DEEP APPRECIATION FOR THOSE SERVICES, 
AND THE GREAT PERSONAL PLEASURE OF THE INDIVIDUAL 
MEMBERS IN HAVING HIS FRIENDSHIP. 


PRESENTED THIS TWENTY-FIRST DAY OF JUNE IN THE 
YEAR OF OUR LORD NINETEEN HUNDRED SIXTY. 


| 
| 
A | 
| 
- 
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RESPONSE TO TH AWARD CITATION 
By Professor Clifford H. Springer 


Mr, Chairman, Members of the Division of Engineering uraphics, 
Ladies and Gentlemen: 


fo receive an award of this kind from any organization is 
an honor, but to receive it from such a hive organization as 
the Graphics Division is especially gratifying. 


The baseball coach says of his best pitcher that he has a 
live ball. By that he means that the ball does things and that 
it does them at the right time, I claim that the Graphics Division 
is a live organization because it does things and does them at 
the right time. 


No organization can succeed without the initiative to 
originate and develop new ideas. In a large organization such 
as this the initiative must come from the officers and leaders. 
In this field, our division nas been particularly fortunate 
from the very beginning. It was organized and started on its 
way by such men as French, Higbee, Jordan and Hoelscner, and 
all down through the years there nas been a succession of able 
and gifted men who were willing to work and contribute their 
time and energy for the good of the division. To list these 
men would require too much time, but if you look around, you 
will see and recognize many of them wio are still active. 


As you look around, you will also see many younger men 
of ability who are ready, willing, and able to carry on and 
produce new ideas and new developments that will become the 
tneme of the future. Our only charge to them as they take 
over is to follow the example set by their predecessors and 
to be sure they are right, then go ahead. 


As I said before, to receive an award from such a group 
is an experience of which I am very proud, and for which I 
thank you all very much. 
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TENTATIVE SLATE OF CANDIDATES FOR OFFICES OF THE DIVISION, 1961-62 


RULES 


(a) The Nominating Committee to be appointed 
in June at the annual meeting shall he composed of 
five persons, three of whom shall be the last three 
past Chairmen of the Division who are present at tha 
annual meeting (not including the retiring chairman) 
and two others, who are present, to be appointed by 
the Vice-Chairman in office with the approval of 
the Executive Committee. The latter two appointees 
shall not hold any office at the time of their 
appointment. The senior past Chairman of the 
Division shall act as Chairman. 


(b) The Nominating Committee shall prepare a 
slate containing, for each office to be filled, 
two names of eligible candidates who have expressed 
a willingness to accept nomination and to serve if 
elected. The slate as prepared by the Nominating 
Committee shall be published in the November issue 
of the Journal. 


(c) A properly prepared petition nominating a 
member for any office that bears ten (10) signatures 
of members of the Division and Society shall require 
the Nominating Committee to place the name on the 
ballot. 


(ad) The nomination period must be considered 
as being closed at the end of the last conference 
session of the mid-winter meeting. A petition for 
nomination received after the close of the mid- 
winter meeting cannot be accepted. A conference 
session is herein defined as a regularly scheduled 
meeting at which papers are presented for discussion, 


(e) On March 1, and returnable before April 1, 
the Secretary shall mail to each member of the 
Division an election ballot bearing the slate 
prepared by the Nominating Committee. 


(f) Any holder of an elective office whose 
term extends beyond the current year shall not 
be eligible for nomination to another office. 


NOMINATIONS 


The Nominating Committee of the Division of 
Engineering Graphics met at Purdue University, 
Lafayette, Indiana and selected the following 
candidates for the office indicated. 


Vice Chairman: 
A, P, McDonald, The Rice Institute 
Matthew McNeary, University of Maine 


Secretary: 
Edwin W, Jacunski, University of Florida 
Robert O, Loving, Illinois Institute of 
Technology 


Director on Executive Committee (5 years): 
Ernest Rk, Weidhaas, Pennsylvania State 
University 
Steven A, Coons, Massachusetts Institute 
of Technology 


Editor - Journal of Engineering Graphics (3 years): 
Mrs, Mary F, Blade, The Cooper Union 
Paul M, Reinhard, University of Detroit 


Division Hditor for ASHE: 
Jerry S. Dobrovolny, University of Illinois 
Hugh P, Ackert, University of Notre Dame 


Additional candidates may be nominated by 
petition as outlined under paragraphs (c) and 
(d) of the rules given at the left. The 
candidate must have expressed his willingness 
to serve if elected. Such petitions for nomi- 
nations should be presented to the chairman of 
the Nominating Committee by the end of the last 
conference of the 1961 mid-winter meeting. 

See rule (d). 


Respectfully submitted, 
The Nominating Committee 
S. J. luzadder 
G, Rook 
R, W. Waymack 
I, L, Hill, Chairman 
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OFFICERS AND COMMITTEES - 1960-61 


DIVISION OF ENGINSERING GRAPHICS - ASHE 


OFFICERS : 
Chairman: Irwin Wladaver, New York University 
Vice-Chairman: ££. M, Griswold, The Cooper Union 
Secretary: Carson P. Buck, Syracuse University 
General Council Kepresentative: J. 5. Hising, 
Iowa State University 


COMMITTEES 
Executive: 
Irwin Wladaver, New York University 
&, M. Griswold, Tne Cooper Union 
C. P. Buck, Syracuse University 
Albert Jorgensen, University of Pennsylvania 
(Past Chairman) 
J. S. Rising, Iowa State University, 
Council Member (2 years) 
Matthew NcNeary, University of Maine (1 year) 
B, L. Wellman, Worcester Poly. Institute (2 years) 
E, D, Black, General Motors Institute (3 years) 
baad. Christianson, University of Missouri 
(Rolla School of Mines and Metallurgy) years) 


Kk, G, Pare', Washington State University, 
Treasurer (5 years) 
£, W. Jacunski, University of Florida (1 year) 


Shick, University of Illinois (1 year) 

Hammond, United States Military Academy 
(3 years) 

Lakue, Colorado State University (2 years) 


Publications: 

Journal of Engineering Graphics: 

Editor: W. L. Shick, University of Illinois 

Advertising Manager: H. Hammond, U. 5. 

Military Academy 

Treasurer and Circulation Manager: Rk, D,. Lakue, 
Colorado State University 

Division Editor on ASHE Editorial Committee: 

EK, W. Jacunski, University of Florida 


. Rising, Iowa State University, Chairman 
- Gerardi, University of Detroit 

Heacock, Princeton University 

Hoelschor, University of Illinois 

W, i, Street, A, & M. College of Texas 


Nominations: 
I. L, Hill, Chairman, Illinois Institute of 
Technology 
W. J. Luzadder, Purdue University 
J. S. Rising, Iowa State University 
Gustav Rook, Northeastern University 
Rex W, Waymack, Modesto Junior College 


Special Awards: 
W. J. Luzadder, Purdue University, Chairman 
J. S, Kising, Iowa State University 
Albert Jorgensen, University of Pennsylvania 


Aims, Scope, and Status of Engineering Graphics: 
Matthew McNeary, University of Main, Chairman 
J. S, Blackman, University of Nebraska 


C, P. Buck, Syracuse University 

Amogene F, DeVaney, Amarillo College 

S, Dobrovolny, University of Illinois 

J, Gerardi, University of Detroit 

&, Kroner, University of Massachusetts 
P, McDonald, Rice Institute 

G, Pare', Washington State University 

M 

K 

L 


. Reinhard, University of Detroit 
. Stegman, State University of lowa 
Wellman, Worcester Polytechnic Institute 


Future Development: 
C, P. Buck, Syracuse University, Chairman 


Mary F, Blade, The Cooper Union 

F. J. Burns, Newark College of Engineering 
R, d.. Hammond, U. S. itlilitary Academy 

EK, W. Jacunski, University of florida 

kK, #. Lewis, Duke University 

®, AJ Morrow, William Jewell College 

J. M. Plant, Florida State University 

J. 5. Rising, Iowa State University 

P, M. Reinhard, University of Detroit 


Industrial Relations: 

. Black, General Motors Institute, Chairman 

Betterly, State University of Iowa 

Botkin, Purdue University 

Blymer, General Motors Corporation 

E. Machovina, The Ohio State University 

A, Newton, University of Tennessee 

#, Pearson, University of Illinois 

W, Reynolds, Califomia State Polytechnic 
College 


Street, A. & H. College of Texas 
Wellman, Worcester Polytechnic Institute 
. Noodworth, University of Detroit 


Nomo graphy: 
R, G, Huzarski, University of New Mexico, 
Chairman 

J. N. Armmold, Purdue University 

M. W, Almfeldt, Iowa State University 

A, 5, Levens, University of California 

J. H. Sarver, University of Cincinnati 

Mary F, Blade, The Cooper Union 


Descriptive Geometry Award: 
J. S, Dobrovolny, University of Illinois, 


Chairman 
I, L. Hill, Illinois Institute of Technology 
S. M, Slaby, Princeton University 


Teaching Techniques: 


H, P, Ackert, Notre Dame University, Chairman 
Amogene I’, DeVaney, Amarillo College 
K. R. Gulden, rensselaer Polytechnic Institute 


- Hoag, University of Washington 

- Johnson, New York University 

Keith, Kent State University 

Kroner, University of Massachusetts 
Mitchell, Alabama Polytechnic Institute 


ochruben, of Soutaern California 


L, 
W. 
FM 
| 
10, 
C, W 
K, 
Re 
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&, Petty, Milwaukee Scnool of Engineering 
C. J. kogers, Purdue University 
O. M, Stone, Case Institute of Technology 


Bibliography: 
S. Shapiro, University of Tllinois, Chicago, 
Cnairman 
- L. 3igelow, Princeton University 
- 5. Dobbins, University of Colorado 
ed Dolan, Illinois Institute of Technology 
1. C. Kepnart, University of Florida 
A, S, Little, Alabama Polytechnic Institute 
ls. V, Mochel, University of Virginia 


Display of Student work: 
T. Katledge, University of Wisconsin- 
Milwaukee, Co-Chairman 


W, O, Satterley, Purdue University, Co-Chairman 
N., E. Baughman, Rose Polytechnic Institute 

d., L. Henry, Louisiana Polytechnic Institute 

A, V. Hillery, Ohio Nortnern University 


Display of Instruments, tiaterials and Kenroduction 
Processes 

K. &, Botkin, Purdue University, Co-Chairmen 

qd, T, Jenkins, University of Michigan, 
Co-Caairman 

Blakeslee, Drexel Institute of Technology 

Crawford, University of Colorado 

r Foster, ‘ichigan College of Mines and 
Technology 


pals 

Cneste 

W. L. Hewitt, Cornell University 

B. J, Luterancik, University of Pittsburgh 

K, W, Keynolds, Californie State Polytechnic 
Institute 

James #, Snowden, McGraw-Hill Book Company, Inc. 


Ulections: 
&, M, Griswold, The Cooper Union, Chairman 
F, J. Burns, Newark College of Engineering 
L, 0, Johnson, New York University 


ANIMATED FILMS TO AID CR#ATIVE SPACE PERCEPTION 


By H. B. 


A two-year project to develop animated films to 
facilitate creative space perception was begun in 
1959 at Rensselaer Polytecanic Institute, sponsored 
by the U. S. Office of Education, Department of 
Health, #ducation and Welfare. The following pro- 
gress report was presented by H. B. Howe, October h, 
at Pennsylvania State University at the Regional 
Information Conference on Research in Newer iKduca- 
tion Media, svonsored by the U. S. Office of 
Education. 


As the complexities of modern technology 
multiply, creative scientists and engineers need to 
understand, more and more fully, the world of three- 
dimensional space and to know how to express the 
characteristics and relationships of the objects 
they "see" in that world. Not only must they "see", 
and understand what they "see," they must create 
new solutions for new problems and new ideas from 
new data. Today, many of the vroblems, data, ideas 
and solutions require greater perception and under- 
standing of the spatial world than ever before, 

Consequently, the education of future scien- 
tists and engineers must now include more effective 
ways of helping students to "see" and understand 
three-dimensional space and to use these learned 
abilities to "create." It is believed that students 
can be thus helped (a) by the study of the science 
of form (i.e., the theory involved in the arrange- 
ment of geometrical forms - points, lines, planes, 
single-curved, warped, double-curved surfaces, etc.), 
(b) by practice in direct perception of form and in 
pictorial perception of form as it is expressed by 
others, (c) by development of ability to think in 
terms of form, and (d) by practice in expressing 
pictorially their own concepts of form in space. 


Howe 


The science of form appears to be most effect- 
ively taught by the medium of freehand victures. 
Too many students formerly learned methods for 
solving problems related to space relationshirs 
without actually "seeing" or understanding the 
space relationships which exist. These methods 
of solution, performed without spatial "seeing," 
place limits on the basic graphic discipline, 
involving mental concepts, which should be un- 
limited in scone. This "seeing" in svace is not 
confined to graphic solutions but is a necessary 
prelude for setting up or creating svatial problems 
to be solved by analytical methods. Actual problem 
solution in terms of measurable quantities is, of 
course, accomplished by the multiview projection 
method. The picture method serves for the analysis 
of the vroblem, and is basic to logical learning, 
rather than rote learning. 

In this experiment in educational media we 
are searching for means for imnroving this mental 
and visual seeing with understanding rataer than 
learning methods for solving the problen. 

Considerable prozress has been made in the 
use of pictorial sketches as a means for the 
trensfer of ideas both to and from the student 
In our experience, it is indicated by student 
performance that arrangements of form are grasved 
more quickly and have longer retention when this 
pictorial method is incorporated in the teaching 
process. This is in contrest to the sole use 
of multi-view vrojection and word combination 
method. 
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September 22, 1960 


NATIONAL SCIENCE FOUNDATION 
SUMMER CONFERENCE 
ON 
GRAPHICS IN SCIENTIFIC ENGINEERING 


Under the sponsorship of the National Science Foundation a two week 
Conference on "Graphics in Scientific Engineering" was held at the Univer- 
sity of Detroit from July 11th to 22nd, 1960. Faculty members from the 
fields of mathematics, physics, graphics, and mechanics representing twenty 
six engineering and pre-engineering colleges together with industrial per- 
sonnel participated. 


The purpose of the Conference was to explore various applications of 
graphics related to the solution of experimental and practical engineering 
problems of the space age. With this objective in mind, the following ed- 
ucational and industrial conference leaders directed seminar type discussions 
in the designated topic areas: 


1) Major Robert H. Hammond of the United States Military Academy 
"Analytical Versus Graphical Solutions" 


2) Professor J. Norman Arnold of Purdue University 
"Empirical Data" 


3) Professor Forrest M. Woodworth of the University of Detroit 
"Computer Graphics" 


4) Dean John T. Rule of Massachusetts Institute of Technology 
"Experimental Applications of Graphical Solutions" 


5) Mr. Peter G. Belitsos of the Jet Engine Division of General Electric 
"Graphics of Free State Variations" 


6) Mr. Robert K. Louden of International Business Machines Corporation 
"Recent Trends and Developments in Graphical Computer Programing 


The Conference group was the guest of the General Motors Technical 
Center for a full day. Papers on nomography were presented by Mr. Harvey 
Meeusen of the Experimental Development Group of Diesel Equipment Division 
and Mr. Robert Denil of Cadillac Motor Car Division, Mr Richard Justice, 
research mathematician from General Motors Research Laboratories, discussed 
the graphic output of a digital computer. 


The success of the two week program was attributable to the enthusiastic 
participant support given all phases of the Conference. It was a most 


pleasant and gratifying experience for all those connected with the planning 
and direction of the Conference 


Professor Paul M. Reinhard 
Conference Director 
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THEORETICAL GHAPUICS 


By Steve 


The field of engineering graphics nas been one 
woich has been primarily limited to three-dimen- 
Sional space analysis. This analysis has its roots 
in the Mongean system of projection, and over the 
years variations nave been introduced into this 
system which have led to the development of the 
"direct method" of projection wita the real or 
implied concept of three-mutually pervendicular 
projection planes. 

Tae direct method involving three-dimensional 
Space has been the basis of our descriptive geome- 
try courses in most of our engineering colleges 
and has proven to be most useful in the teaching 
of courses involving descriptive geometry princi- 
ples and engineering drawing, as well as in the 
development of a spatial relations sense in our 
engineering students. On the other hand the 
restriction of grapnical analysis to three-dimen- 
sional space has limited the development of the 
theoretical asvects of this discivline. 

If one reviews the recent history of our field 
one gets the impression that we nave been resigned 
to the tnree-dimensional grapnical space analysis 
and have not given mucn thought to the vossidility 
of exvanding the concepts of graphics into multi- 
dimensional space above three dimensions. This is 
evidenced by the lack of publications in the area 
of "theoretical graphics" in our journals. This 
vacuum in our discipline led me to apply for a 
National Science Foundation Science Faculty t'ellow- 
snip in engineering graphics. In my application 
for this fellowsnio I indicated that I was inter- 
ested in attemoting to learn whether a broad con- 
cept of graphics, similar to the broad concept of 
mataematics, could be developed which among other 
things might include n-dimensional space concepts. 
I was granted a Faculty Science tellowsnip to work 
with Professor Ole P. Arvesen of the Norges Tek- 
niske Uggskole in the city of Trondneim, Norway. 
Professor Arvesen is a Ur. of Mathematics and the 
dead of the Descriptive Geometry Department at the 
Hggskole. In our mutual exchange of ideas I 
learned that he had done some work dealing with 
projections in a four-dimensional space which was 
oresented by him in a paper to the Hoyal Norwegian 
Society of Science in 1955. This society consists 
of members from the humanities, the natural sci- 
ences, and engineering. Professor Arvesen, upon 
my request, agreed to have this paper published 
in the Journal of Engineering Graphics (following), 

It is my feeling that the work of Professor 
Arvesen represents a pioneering effort in our quest 
for new knowledge in the field of engineering - 
graphics and should open up unlimited possibilitieg 


M. Slaby 


for the scientific and theoretical development of 
graphics which I feel is necessary to promote the 
survival of engineering grapnics as a unique engi- 
neering and scientific discipline. The type of 
thinking indicated in Professor Arvesen's work can 
make it possible to create courses on the graduate 
level in "Theoretical Graphics" and therefore 
increases our usefulness to our students not only 
on the undergraduate level - as vital as this is - 
but also on the uvoper or graduate level where 
original thoughts in our field may be promoted 
and developed. In addition our discinvline will 

be strengthened in its scientific and vrofessional 
position and tnus the end result will be to in- 
crease our contribution to engineering grannics 

as a total and broad scientific concent. 

It is noped that Professor Arvesen's work 
will stimulate all of us in the field of engineer- 
ing grapnics towards thougnt and action which 
will lead us to fruitful researen in theoretical 
grapnics wnich should have a "leavening" effect 
on our undergraduate courses, students, and 
teacners. 

In reading Professor Arvesen's paper certain 

terms and concepts are used which I snall define 
here. Ina four-dimensional space one linear 
equation in x, y, zZ, u, defines a three-dimensional 
space wnile two equations define a vlane and tnree 
equations a straight line, our equations in a 
four-dimensional space define a unique voint and 
tnese four equations have one and only one solu- 
tion for a particular point. 

In four-dimensional space tne intersection 
of two planes is a point not a line. A nvicture 
space (as against a picture plane) when inter- 
sected by a line (ray) in four-dimensional space, 
results in one unique point. 

A four-dimensional cube has 32 edges which 
are divided into ) groups of 8 parallel lines. 

One group for example as shown in Fig. of 
Arvesen's paper is 1-3, 2-l, 5-7, 5-8, 9-11, 

10-12, 13-15, 1-16. In a verspective picture of 

a four-dimensional cube these edges converge to 

a "vanishing point" '0' similar to the vanishing 
points of parallel lines in an ordinary verspective 
picture. (Also see Fig. 5 - Arvesen's paper). 

R), refers to a four-dimensional space, and R3 
refers to a tnree-dimensional space. 

A Simplex 5), refers to the simolest four- 
dimensional space figure which is a tetrahedron 
with four corners. A simplex (S3) figure in 
three-dimensional space is a tetranedron naving 
taree corners while a simolex in a two-dimensional 
or planar space is 3 triangle. 
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ON Tdi QUESTION OF THE LUCIDITY OF PICTURES FROM A FOUR-DIMENSIONAL SPACE 


By Ole Peder Arvesen 


1. In mathematical literature representations 
of figures in a four-dimensional space are not in- 
frequent. Most readers - perhaps many mathemati- 
cians too - are apt to assume that such figures 
must be mere schematic representations, a view which 
in many cases is valid. dowever, in this paper it 
shall be shown that in a "space" where the power of 
visualization fails, figure projections may be ob- 
tained by exactly the same method that is used to 
produce perspective pictures or axonometric pro- 
jections of three-dimensional objects. This fact, 
which initially seems most surprising, is not, 
after all, more strange than the fact that by means 
of simple perspective drawing we may determine the 
representation of the infinitely far removed point 
of a straight line. 

2. Planar perspectives are more or less lucid. 
Of the three pictures of a cube represented in 
Figs.‘l - 3, only Fig. 3 may be characterized as 
lucid; the other two, in which a special position 
has been chosen for the projection center, do not 
give the illusion of a three-dimensional figure 
(or at least they do so only with difficulty). 

One may ask whether, in connection with the 
representation of pictures from an R),, it would be 
profitable to make use, analogically, of our experi- 
ence from the lucidity of planar perspectives, For 
tnis purpose we consider the equations for a per- 
spective representation of the Ryin an R3, Here, 
Nee Z, u are the coordinates of a point P ina 
]}-dimensional space and a, b, c, d, the coordinates 
of the projection center 0, A point Po on a ray 
OP is then determined through the following equa- 
tions: 


In order to complete the analogy with Fig. 3 
we choose for picture space yo = 0, and consequently 


we have b + py =O orp=-b. Accordingly, the 


coordinates of the picture point sought for are as 
follows: 


- Up = dy bu 


= ay = bx , = 
b y-b y-b 


By means of an example we shall now determine 
analytically the three-dimensional perspective 
picture of the four-dimensional cube and in (1) 
assume a = 3.2, b = -3, c = 2, tne values applied 
in the representation of Fig. 3. In Fig. h, d = 3. 

The elevation of the spatial picture obtained 
turns out to be identical with Fig. 3, while the 
ground-plan likewise takes the form of a planar 
cube perspective. Fig. ) shows an axonometric 
projection of this picture according to the Eckhart 
method. 


*See Jnl. of Eng, Graphics, November, 1959, pp. 13, 


35-37. 


3. Supposing that in Fig. 3 the perspective 
plane is revolved on the z axis, the picture 
obviously gains in lucidity. from Fig. 5, one 
cannot claim that this merit accrues in the same 
degree to the representation by analogy of the 
four-dimensional cube. It seems as if our exoeri- 
ence as far as lucidity is concerned is ratner 
insignificant in connection with the representa- 
tion of pictures from the kj. For instance, when 
we take for our basis the case of Fig. 2 wnich is 
not very lucid, we get the well-known Schlegelsche 
Darstellung (Schlegelian representation), waich 
is no doubt the most favorable one. 

h. Still a few words should be added on the 
representation of the four-dimensional Simplex 5). 
By way of analysis one obtains the simnlest vossibl 
perspective of an S3 as indicated in Fig. 6. The 
base of the tetrahedron appears in full size in 
the xy- plane chosen as the perspective plane, 
and it only remains to determine picture D of tne 
fourth corner. The projection center has been 
chosen on the z axis, It is clear that D must 
therefore always be situated on the straight line 
y 

y3 

On the assumption that D is located inside 
the triangle ABC, the picture may be characterized 
as lucid. This is particularly true also in tne 
case of a parallel projection (c—res). 

Tne generalization of this picture in the 
representation of 5S), is obvious: for picture 
space we choose u = O, and the projection center 
is assumed on the u axis (0, 0, 0, d). As for 
tne picture voints of the corners, four of them 
will coincide with those of the three-dimensional 
regular tetranedron, whereas picture voint E of 
the fifth corner must be situated on the straight 
line y=1 x, z=1 x. In the case of the 


3 
parallel projection (d—eee), coincides with 
the centroid of the remaining four corners, which 
may be confirmed by simple calculation. 
For these very simple representations of S 
and S), there is accordingly considerable agreemént 
between the lucidity (Anschaulichkeit) of the 


planar 53 picture and the cleamess (Uebersicht- 
lichkeit) of the analogical S), picture. 
| 
| 
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Butyrate ruling edges are more flexible 
and impact-resistant than acrylic plas- 
| tic. Components are bonded with key 
=~ strips across each end. 


In POST Lok-Tite T-squares, flush com- 
pression fasteners clamp parts rigidly 
together, do not depend on wood for their 
holding power. 


T-squares have togetherness 


Post 


A T-square, to be a good drafting tool, calls for only two things—enduring materials and accurate, 
stay-put assembly. Post Lok-Tite offers these in full measure. 

Take materials. Post uses a combination of the newest and the oldest. Tough black phenolic 
plastic, far more durable than wood, is used for heads in popular sizes. Blades are a combination 
of select, plastic-lacquered, straight-grain maple, with transparent ruling edges of Tenite butyrate. 

Take construction. This is where design and assembly togetherness are proved. There is no de- 
pendence on conventional wood or self-tapping screws which inevitably work loose. Instead, four 
threaded steel sleeves are permanently imbedded in the T-square head. Self-centering, Phillips- 
head machine screws are driven at four points, actually compressing and holding the blade in 
place with a force of 3500 Ibs. Super-accurate jigs hold blade and head together in precise align- 
ment during drilling and fastening operations. 

You may think that Post Lok-Tite is a premium- -quality T-square. It is. But it is well within 
any school budget—costing no more than conventional T-squares. 

For your own lasting satisfaction in buying and using the best, look for Lok-Tite. Post Nos. 
7838 (KD), 7839 (assembled) and 7827 (maple edges) all feature Lok-Tite construction and are 
available in a selection of standard lengths. 

For further information, write Bob Jones, Educational Products 
Merchandising Manager, Frederick Post Company, 3664 North Avon- 
dale Avenue, Chicago 18, Illinois. 


THE SPACING DIVIDER 


No. 2960—6 INCH 
(ILLUSTRATION HALF SIZE) 


This instrument consists of eleven points so 
adjusted that they divide their variable setting 
into ten or less equal parts. It can also be used 
inversely to give multiples up to ten and in 
graphic solution of ratios. Adjustable distance 
between points on the 6 Inch Instrument is min- 
imum %6”, maximum %%” and on the 12 Inch 


minimum %”, maximum 1%”. 


Catalog on Request Covering: — 


Drawing Instruments Drafting Scales 
Protractors S.S. Straightedges 
Rolling Parallel Rules S.S. T-Squares 

11 Pt. Spacing Dividers S.S. Triangles 


Circular and Linear Engraving 


for the 


DRAFTING ROOM—PATTERN LOFT—LAYOUT TABLE 


THEO. ALTENEDER & SONS 


Makers of Fine Instruments Since 1850 


1217 Spring Garden Street Philadelphia 23, Pa. 
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DESCRIPTIVE GEOMETRY 
—A Pictorial Approach 


HOWARD BARTLETT HOWE 


Rensselaer Polytechnic Institute 


A CLEAR-CUT PRESENTATION of descriptive geom- 
etry, combining the pictorial approach with the direct 
approach. This popular textbook stimulates student capac- 
ity to perceive and visualize; facilitates mastery of prin- 
ciples; and insures a broad coverage of the subject. 


The ability to sketch space pictures is gradually built up 
by progressing from simple fundamentals to more compli- 
cated combinations. Special emphasis is placed on vectors 
and their use in finding stresses in planar and non-coplanar 
structures, as well as for the representation of moments. 
Throughout, theories are applied to the solution of prac- 
tical problems. All projects are complete with drawings 
and explanations. “Well-written... covers the subject ina 
very satisfactory manner.’ —C.H. SPRINGER, University 
of Illinois. 328 ills.; 332 pp. $4.75 


BASIC 
ENGINEERING DRAWING 


WILLIAM WIRT TURNER, University of Notre Dame; 
CARSON P. BUCK, Syracuse University; and 
HUGH P, ACKERT, University of Notre Dame 


A ONE-VOLUME INTRODUCTION to the basic prin- 
ciples of engineering drawing, descriptive geometry, and 
machine drawing. Designed for courses integrating these 
subjects, it is at the same time flexible enough to be used 
by instructors who cover only one of these fields. 


The presentation of all three phases of engineering draw- 
ing assumes no previous knowledge of the subject. Chap- 
ters devoted to machine drawing detail the application of 
drawing theory and practice, in keeping with the recom- 
mendations of the American Standards Association. The 
treatment of pictorial drawing is comprehensive and con- 
tains many innovations. “Well-organized, well-illustrated, 
well-written.” W. A. WOLFE, University of British Colum- 
bia. 563 ills., 26 tables; 669 pp. $6 


SLIDE RULE PROBLEMS 


—With Operational Instructions 


PHILIP J. POTTER, EDWARD O. JONES, Jr., 
and FLOYD S. SMITH 
—all of Auburn University 


INVALUABLE FOR COURSES in the use of the slide 
rule, this book provides a wealth of problems for student 
solution. The number of problems included is sufficient to 
eliminate any need for repetition for several terms. Nine 
short text sections on slide-rule operation—with numer- 
ous examples—precede the problems. A section on dimen- 
sional analysis is included. The book groups all problems 
in the same order in which the techniques are explained 
in the sections. 


“Fulfills the aims of the authors in a most excellent way 
... Should be a fine text and workbook in courses which 
devote time specifically to the slide rule.”—J. B. WIGGINS, 
University of Southern California. Instructor’s Manual 

available. I/lus. 191 pp. $3 


Outstanding Books for Engineering Courses 


THE RONALD PRESS COMPANY + 


PROBLEMS FOR . 
DESCRIPTIVE GEOMETRY 


Also by HOWARD BARTLETT HOWE 


THIS PRACTICAL WORKBOOK contains a wide selec- 
tion of theoretical and applied problems drawn from engi- 
neering situations. A valuable supplement to the author’s 
outstanding textbook, it employs the pictorial approach 
to arouse student interest, and to give a firmer, quicker 
grasp of the fundamentals. 


Liberal use of sketches helps the student see and record 
space relationships in preparation for orthographic ren- 
derings. As an aid to solving problems, it shows how to 
express space conceptions and the process of analysis in 
rough sketches. Theoretical problems are presented in lay- 
outs to be completed on the same sheet; more elaborate 
application problems enable students to exercise their 
judgment and use theory. Includes 77 layout and illustra- 
tion sheets, 94% x 11, and 7 sheets of practice paper. $3.75 


INTEGRATED PROBLEMS IN 
ENGINEERING DRAWING AND 
DESCRIPTIVE GEOMETRY 


WILLIAM WIRT TURNER 


THIS CLASS-TESTED SET of worksheets is intended 
for use in courses integrating engineering drawing with 
descriptive geometry. From the outset, simple ortho- 
graphic projection is regarded from the viewpoint of 
descriptive geometry. Basic theory is presented first, fol- 
lowed by the various phases of drawing in their natural 
sequence. 


Relates theory and application as closely as possible, and 
maintains a constant review by continually introducing 
principles already covered into later problems. Each work 
sheet contains clear instructions indicating exactly what 
is to be done and gives references to outside reading. 
Includes 83 sheets of problem layouts, 812 x 11, and 16 
sheets of practice and tracing paper. Instructor’s Manual 
available. $4.50 


HANDBOOK OF 
GRAPHIC PRESENTATION 


CALVIN F. SCHMID, University of Washington 


A DETAILED WORKING MANUAL for all concerned 
with the clear presentation and interpretation of statistical 
data by means of charts and graphs. Showing how compli- 
cated data can be put into easily intelligible form, this 
book analyzes in detail each basic type of chart, indicating 
its advantages and disadvantages in presenting different 
kinds of data. Gives step-by-step directions for laying 
out charts, with pointers on how to avoid difficulties in 
construction. 


Handbook includes the first detailed discussion of three- 
dimensionals plus scores of examples from a wide variety 
of fields. Techniques described can be applied to countless 
situations in engineering, science, industry, etc. “Reliable 
and helpful ...the most successful effort of this kind.”— 
The Journal of the American Statistical Association. 203 
ills., 7 tables; 316 pp. $6.50 


| 15 East 26th Street, New York 10 
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14 TIME SAVING 35mm FILMSTRIPS 


BY BORRI AND JEWETT, UNIVERSITY OF ILLINOIS 


To Accompany 
ENGINEERING DRAWING AND GEOMETRY 
HOELSCHER and SPRINGER 
John Wiley and Sons 
and 4 Different 
WORKBOOKS IN ENGINEERING GEOMETRY 
HOELSCHER, SPRINGER AND OTHERS 


Stipes Publishing Co. 


Plane & Prism 2-14 


Champaign, Ill. 


* 27 frames per strip. 

* Covers material which is too difficult and 
time consuming to put on blackboard. 

> Shows step by step solutions. 


- White lines on dark background, no glare, 
can be shown on blackboard, screen not 


required. 
- Speeds up your lectures. 


* These strips are not copies of figures in the 
text. 


TESTED — Each Filmstrip developed and tested by 
use in classroom work over two years. 


Intersections 


Plane with a prism and pyramid. 
Plane with curved surfaces. 
Prisms with pyramids. 

Two single curved surfaces. 

Two cylinders. 


Single with double curved surfaces. 


Construction Cones 


7. Line making specified angle with 2 planes. 


8. Line making specified angle with 2 lines. 


Warped Surfaces 


Hyperbolic paraboloid 
Rolling Hyperboloids and Helicoids 


Perspective 
Visual Ray method. 
Vanishing point method. 
Shadows in perspective. 


Reflections in perspective. 


g 
Plane & Pyramid 3-5 


SUPPLIED FREE WITH EACH ORDER 


Folder showing readable copies of each frame, so 
instructor can preview them and plan his lectures 
without projecting the strip.. 


And the price — unbelievably low! .. . 
Single Filmstrips — $2.50 
10 or more at 25% discount from 
above. 
These prices include shipping 
charges to you. 


Order Filmstrips and Workbooks from 


STIPES PUBLISHING COMPANY 


10-12 CHESTER STREET . 
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Now! you can increase drafting room production 
dramatically — without the high cost for expansion 
or additional personnel! You can do it with the prod- 
ucts and help offered only by your Bruning Man! 

He gives you the widest selection of the most ad- 
vanced products on the market to save you time 
and money ...modern Auto-Shift drafting tables 
that enable 50% more productive use of space.. 
all-new Neoglide drafters that speed drafting up to 
40% .. . versatile intermediates that slash time of 
re-working drawings up to 90% ... the brand new 


Copyflex 675 reproduction machine that offers more 
operating conveniences and advancements than any 
other machine on the market. 

Your Bruning Man gives you the service, supply, 
and quality products offered only by a company with 
over 60 years’ experience as researcher, manufacturer, 
and supplier. He provides you a single, dependable 
source for everything you need; simplifies ordering 
and stecking, saves you time and money. His sales- 
service branches and plants are near you to assure 
you the product or help you need when you need it! 


Charles Bruning Company, Inc. 


Call your Bruning Man, 


today. He's located in 
principal cities of the 


United States and Canada. 


1800 Central Rd., Mt. Prospect, Il. 


on drafting room 
production: 
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Koh-I-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


MODEL NO. 3060: The reg- 
ular Koh - | - Noor Rapido- 
graph “Technical” Fountain 
Pen with self-contained 
automatic filling system, 
and pocket clip is a standard 
drafting room tool. 


NOW...TWO KOH-I-NOOR 


RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


In 7 ‘‘color-coded"’ precision line widths: 
00, 0, 1, 2, 214, 3, 4. Uses India (or regular) 
ink for ruling, lettering, tracing or writing 


MODEL NO. 3065: Anew model with 7 inter- 
changeable drawing point sections, each color- 
coded to indicate a different line width. Best 
buy for the professional who requires frequent change of line 
widths. Each drawing point section complete with airtight % se 
refillable ink cartridge. Interchange is accomplished quickly, with equal facility. 
cleanly. Comes in handy desk top container. 


(Write for catalog.) 


Two Koh-I-Noor products designed to work together... for greater efficiency ! 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds lead to holder without need 
to touch lead. Transparent container permits 
constant inventory check on lead supply. 
In 17 degrees. Widest choice 

of containers with 2, 6, 


KOH-I-NOOR 
ADAPTO-CLUTCH LEAD HOLDERS 


Widest choice of holders, all metal, per- 


and 12 leads. Z fectly balanced, with non-slip, turn-proof, 
Cy a S replaceable clutch; knurled finger grip. 
2OFF E A With or without pocket clip, lead degree 


indicator, Color-Coded. 


PENCIL 


BLOOMSBURY 6, NEW JERSEY 
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Praise for Paré’s Engineering Drawing 


and Engineering Drawing Problems by E. V. Mochel 


“It is magnificently illustrated and printed but this care would be 
wasted if the content were not comprehensive and detailed. There 
must always be a sensible selection of topics and an effective order 
of presentation which | believe Paré has achieved with this book. 
| am especially happy to see a section on simplified drafting. The 


book of problems which is keyed to it is sensibly and effectively 
conceived.” 


—Douglas P. Adams, Massachusetts Institute of Technology 


A “| enjoyed the chapters on rendering (12) and production processes 
T\ (15) especially. The availability of a matching problem book with 


such carefully selected problems makes an excellent combination.” 
—John W. Pierce, Chaffey College, California 


Text: 1959, 500 pp., $6.95 
Problems: 1959, $4.95 paper 


DESIGNED FOR USE WITH ANY STANDARD 
ENGINEERING DRAWING OR GRAPHICS TEXT. 


Engineering Drawing Problem Sheets 
by Otis Cushman 


-=-Consists of "partial completion" type problems, with missing 
views to be constructed from given data and given views. 


--Includes the following principal topics: ; 
drafting practice techniques; scale reading; tangent arcs 
and lines; lettering; the conic curves, orthographic views; 
secondary auxiliary view (oblique views); development; 
intersections; Isometric pictorials; oblique pictorials; 
sections and conventions; dimensioning; threads and fasteners. 


--Contains LARGE DRAWINGS for clarity and accuracy. 


64 sheets printed on one side 
(1960, $4.50) 2 sheets vellum tracing paper 
(Inserted in printed envelope) 


Holt, Kinchart and Winston, Inc. 383 Madison Ave. N.Y. 17 


TECHNICAL 
DRAWING 


Fourth Edition 


By the late FREDERICK E. GIESECKE and 
the late ALVA MITCHELL, both of the 
Agricultural and Mechanical College of 
Texas, and HENRY CECIL SPENCER, Illi- 
nois Institute of Technology. 


TECHNICAL DRAWING introduces stu- 
dents to the graphic language of engi- 
neering — illustrating and explaining 
each basic principle, while keeping 
abreast of the latest developments in 
technical design. Henry Cecil Spencer 
has included important new material on 
technical terms, the dos and don'ts of 
practical design, shop processes, toler- 
ance dimensioning, and graphs. The ex- 
cellent drawings, more than 700 of 
them, are almost entirely new. 

In 1959, more ECPD-accredited engi- 
neering schools used TECHNICAL DRAW- 
ING than any other single graphics text 
—and the list is still growing. We 
strongly recommend that you too con- 
sider it. 


Accompanying Workbooks 


TECHNICAL DRAWING PROBLEMS, 
Third Edition 

By FREDERICK E. GIESECKE, ALVA MITCH- 
ELL, and HENRY CECIL SPENCER. 

1959, 98 sheets, Ill., paper, $4.90 


TECHNICAL DRAWING PROBLEMS, 
Series 2 

By HENRY CECIL SPENCER and HIRAM 
E. GRANT, Washington University. 
1948, 138 sheets, Ill., paper, $5.00 


TECHNICAL DRAWING PROBLEMS, 
Series 3 


By HENRY CECIL SPENCER and IVAN L. 
HILL, Illinois Institute of Technology. 
1960, 80 sheets, IIl., paper, $4.50 


The Macmillan €. 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 


